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Abstract 
ThehistoryofMutationAnalysiscanbesketchedbackfrom1971byRichardLipton.Itisvitalt
oidentifythevariationsoccurredinDNAduetomutation.Theaimofthisworkistodevelopanewsof
twarethathelpstopredictthemutatedsequencepositionfoundbetweentheanytwosequenceswhet
heritmaybeDNAorProteinoritmaybeboth.Moreoverthisapproachismosteffectiveandaccuratet
oanalyzesequences.Thesoftwareisdevelopedthathelpstoprovidenecessaryinputandgetdesired
output.Theoutputfilewillshowthepositionwerethemutationoccurforprotein1mutationoccurin
1forKandWandforCmutationoccurin40position.Thus,thesystemrunstoprogressqualityoftesti
ngandprovideadvanceefficiencybymeansofvariousmutationoperators.Computerizedmutatio
nanalysisisperformedwithoutmanualintervention. 
Keywords:MutationAnalysis,Computerizedmutationanalysis,DNAorProtein 
 
BİLGİSAYARTABANLIMUTASYONANALİZİİÇİNBİRUYGULAMA 
Özet 
Mutasyonanalizitarihi1971yılındaRichardLiptontarafındanyapılançalışmalaradayanm
aktadır.MutasyonnedeniyleDNAiçerisindekioluşanvaryasyonlarınbelirlenmesikritikönemtaş
ımaktadır.Buçalışmanınözü;DNA,Proteinveyaherikisideolabilenherhangiikisıraarasındabulu
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nanmutasyongeçirmişpozisyonlarıntahminedilmesineyardımcıolacakyenibiryazılımgeliştir
mektir.Üsteliksıraanaliziiçinçokverimlivedoğrusonuçüretenbiryaklaşımdır.Buyazılım,gerekl
igirişlerinkolaycasağlamasıvearzuedilençıkışlarınalınmasınayardımcıolacakşekildegeliştiril
miştir.Çıktıdosyası,40pozisyoniçindeki1pozisyondakioluşanK,WveCmutasyonununyerinig
österecektir.Böylecebusistemle,kalitelibirtestsürecigerçekleştirilmekteveçeşitlimutasyonope
ratörlerivasıtasıylaverimlilikteilerlemesağlanmaktadır.Bilgisayartabanlımutasyonanalizi,ma
nüelmüdahaleolmaksızıngerçekleştirilmişolmaktadır. 
AnahtarKelimeler:MutasyonAnalizi,Bilgisayarlımutasyonanalizi,DNAveyaProtein 
 
1. Introduction 
ThehistoryofMutationTestingcanbesketchedbackfrom1971byRichardLipton[1].Thebir
thofthefieldcanalsobeidentifiedinotherpaperspublishedinthelate1970sbyDeMilloetal.[2]and
Hamlet[3].ItisvitaltoidentifythevariationsoccurredinDNAduetomutation.Forthatgeneticcod
ewhichisusedplaysacrucialrole.DNAisamajorcontrollerofON/OFFmechanismofgenes.Som
epartsofDNAarenothavinganyfunctionalpropertiesandsomehavethepropertiesoftranslationt
oprotein.Whenthereisanerrorlikeabasedeletedoraddedorawrongbaseincorporatedintheseque
nceofDNA,itiscalledamutation. 
Existingnucleicacidmoleculesinalivingorganismactsasagenetictemplatetotransferthege
neticinfofromonegenerationtothenext.Nucleicacidmoleculesareorganizedasgeneswhichcod
eforaparticularphenotypeviaspecificproteinsandthegeneexpressionisregulatedbybothextern
alandinternalfactorswhichaidthedevelopmentalprocessofanorganism.Thisrelationbetweeng
enesandproteinsformsthe“centraldogmaoflife”. 
Theproteinishavingcompletesetofaminoacidsandeveryproteinhasuniqueaminoacidarr
angedinaspecificsequence.Theinformationtosynthesizeproteinswithuniqueaminoacidsequen
ceisprovidedbythenucleicacidpresentwithinthenucleus.Inapre-setsequence,DNApresentinth
enucleusgiverisetothespecificRNAsequenceandthatinturnguidethecellularmachinerytosynth
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esizeprotein. 
Thegeneticcodeisconventionalinformationthattranslatestheinformationencodedingene
ticmaterialintoproteinsinlivingcells.TheDNAcodeswithfourlettersA,T,G,andC.Theseprotein
codingDNAaresaidtobeCodons.Thesecodonsareagroupofthreeadjacentnucleotidesspecifyth
esignalstoprotein.Thestopcodonimpliesthecompletionoftheafreshfabricatedprotein. 
ManyComputationalprogramdesignlanguagesasawhiteboxunittestmethod.Forexampl
e,FORTRANprograms[4-6],Adaprograms[7],[8],Cprograms[9-11],Javaprograms[12-14],C
#programs[15-19],SQLcode[20,21]andAspectprograms[22,23].C#isamodest,object-oriente
dprogramminglanguageestablishedbyMicrosoftandpermittedbyEuropeanComputerManufa
cturersAssociationandInternationalStandardsOrganization.ItisbasedonCandC++programmi
nglanguage[16]. 
ItwasdevelopedbyAndersHejlsbergandhisteamusing.NetFramework.C#isintendedforComm
onLanguageInfrastructure(CLI),consistsoftheexecutablecodeandruntimesituationthatpermit
svarioushigh-levellanguagesondifferentcomputerplatformsandarchitectures. 
ThereasonsbehindC#awidelyusedprofessionallanguageismodernwithwell-structuredl
anguage,objectaswellascomponentoriented,produceefficientprograms,andcompilevarietyof
platforms. 
The.Netframeworkapplicationsaremulti-platformapplications.Thesehasbeenapplicabl
eforC#,C++,VisualBasic,Jscript,COBOL,etc.,foraccesstheframeworkaswellasconversewith
eachother[18].The.Netframeworkcontainsenormouslibrarycodesusedbytheclientlanguagess
uchasC#.Somecomponentsof.NetframeworkareCommonLanguageRuntime,ASP.NetandA
SP.NetAJAX,etc. 
C#sourcecodefilescanbemadeusingabasictexteditor,likeNotepad,andcompilethecodei
ntoassembliesusingthecommand-linecompiler,whichisagainapartofthe.NETFramework.Mo
noisanopen-sourceversionofthe.NETFrameworkwhichincludesaC#compilerandrunsonsever
aloperatingsystems,includingvariousflavorsofLinuxandMacOS. 
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Thepurposeofthisworkistodevelopanewsoftwarethathelpstopredictthemutatedsequenc
epositionfoundbetweentheanytwosequencesofDNAandthosesequenceswillprocessedfortrans
lationtoProteinsequences.Itispossibletotrackmutationinproteinsequencesaswell.Moreoverit
mosteffectiveandaccuratetoanalysessequences.ThesoftwareisdevelopedbasedonC#Programl
anguagethathelpstoprovidenecessaryinputandgetdesiredoutput. 
 
2. MaterialsandMethods 
2.1.DNAMatching 
DNAsequenceisfabricatedwithfourbases(A,C,T,andG),anwell-organizedfixed-lengthe
ncodingsystem[24]canbeused.Inmolecularbiology,DNAsequencescarryvitalinformationfore
achspeciesandacomparisonbetweenDNAsequencesisaninterestingandmorecomplicated.Ther
earenumerouscomparisontoolstoprovideapproximatematching.OurDNAmatchingalgorithma
refastmatchingalgorithmtomatchlengthysequencesinfastestapproach. 
2.2.ImplementationofMutationAnalysisProgram 
FASTAformat:AsequencebookinaFASTAformatincluding(firstline)asingle-linedescri
ption(sequencename),followedbyline(s)or(secondline)ofsequencedata.Thefirstcharacterofth
edenotelineisagreater-than(">")symbol.likethat 
>HSBGPGHumangeneforboneglaprotein(BGP) 
GGCAGATTCCCCCTAGACCCGCCCGCACCATGGTCAGGCATGCCCCTCCTCATC
GCTGGGCACAGCCCAGAGGGT 
FASTAcanbeutilizedtodeducefunctionalandevolutionarylinkagesamidstsequencesalso
helpidentifymembersofgenefamilies[25]. 
“Protein” 
 ProteintoproteinFASTA. 
 ProteintoproteinSmith–Waterman(ssearch). 
 Globalproteintoprotein(Needleman–Wunsch)(ggsearch) 
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 Global/localproteintoprotein(glsearch) 
 Proteintoproteinwithunorderedpeptides(fasts) 
 Proteintoproteinwithmixedpeptidesequences(fastf) 
“Nucleotide“ 
 Nucleotidetonucleotide(DNA/RNAfasta) 
 Orderednucleotidesvsnucleotide(fastm) 
 Unorderednucleotidesvsnucleotide(fasts) 
InFASTAalgorithmNucleotideorproteinsequenceistakenasinput. 
Thehurryandsensitivityiscontrolledbytheparametercalledktup,whichspecifiesthegauge
oftheword.Thisprogramusesthewordhitstoidentifypotentialmatchesbetweenthequerysequenc
eanddatabasesequence (Fig. 
2.1).Initiallyitreviewforsegment'scontainingseveralthereabouthits. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.1.FASTAalgorithm(FASTAAlignments) 
FASTAalgorithmhasDotmatrixcomparisonsWordsmatchesin2sequencesI&Jcanberep
resentedasadotmatrix(as shown Fig.2.2),thus 
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Fig. 2.2Dotmatrixcomparisons 
Theflowchartofprogram’salgorithmisshowninFigure2.3inthattheinputersequencesofD
NAareintheformofFASTAformat.OncetheDNAisinFASTAformatthenthecomparisonbetwee
nthetwosequenceshastobedonebasedoncolordifferences.Followedbytranscriptionandtranslati
ontoRNAandProtein.Thencomparisonbetweenthesetwomutatedproteinsequenceshastobeana
lysed.Theresulthastobeshownindatagridview. 
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Fig.2.3.Overviewofprogram 
Fig.2.4.UMLdaigramofoursoftware 
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UML daigram of our softwareis shown in Fig. 2.4. 
2.3.Retrievesequencesfromdatabase 
Thesequencewhichisgoingtobeanalyzedhastoberetrievedfromthespecificproteinsdata
baseforanalysis.ImportantpointissequencesaremustbeintheformofFASTAformat.ThoseFAS
TAsequencesareimportedtooursoftwarebyusingasuitablecods. 
 
3. ExperimentalResults 
Thecompleteviewofoursoftwareinthatthesequenceswhicharegoingtobesequencedareretrieve
dandpastetothefollowingboxandselectRUN.Thencomparisonwillstartprocessingoncetheproc
essiscompletetheresultwillshowinrightsideofthedialoguebox(asshowninFig.3.1). 
Fig. 3.1.RepresenttheWholeSoftware 
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outputfile 
 
 
 
 
 
 ListViewinC# 
 
 
 
 
 
 
DataGridViewOutputfile 
Fig. 3.2.Outputfileshowsseparatemutationofprotein. 
WeselecttwosequenceswhicharegoingforanalysisisretrievedasaFASTAFormatandthes
equencehastobeundergoneformutationanalysis.Beforethatnucleotidesequencesvariationdone
bymeansoflistviewcommand.Thethymineresiduesareinorangecolor,adenineresiduesareinblu
ecolor,guanineisinRoseandcytosineisinyellow.Theoutputfileprovidethepositionwerethemuta
tionoccurforprotein1mutationoccurin1forKandWandforCmutationoccurin40position(Fig.3.2
). 
Comparebetweenoursoftwarewithanothertool(bynameTranscriptionandTranslationToo
l)isshowninTable3.1. 
BlastandFastaaretwoalgorithmstheseareutilizedtocomparesequencesofaminoacids,DN
A,proteinsandnucleotidesofdiversespeciesandlookforthesimilarities.thosegeneticalgorithms
werewrittenkeepingspeedinmindinordertoasthedatabankofthesequencesswelledonceDNAwa
 
Simple sequences for analysis 
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sisolatedinthelabbythescientistsin1980sthereincreasedaneedtocompareandfindcorrespondin
ggenesformoreresearchathighspeed. 
Table3.1ComparisonofSoftware 
 
Ourtool TranscriptionandTranslationTool 
Withoutinternetiswork Itisneedinternettowork 
ItisutilizeFASTAformat ItisutilizePlainsequenceformat 
ItcouldusecolortoDNAsequences ItcouldnotusecolortoDNAsequences 
IthasaccountlengthofsequencesDNA&protein Ithasn’taccountlengthofsequences 
Itcanloadingtwosequences Itcanloadingonlyonesequence 
ItcanseparatemutationDNAsequences ItcannotseparatemutationDNAsequence
s 
ItcannotdisplayRNA,immediatelyDNAtoprotei
n 
ItwillshowRNAbeforeprotein 
Itcouldusecolortoproteinsequences Itcouldnotusecolortoproteinsequences 
ItwillshowpositiontosequencesDNA&protein Itcannot 
 
FASTAwasthemostvastlyutilizedproteinandDNAsequencedatabasesearchprogramnex
tthecomingofBLAST.ItisidenticalwithBLASTinmanyroutes,andisstillrepeatedlyutilized.Suc
hasBLAST,itisaheuristicforapproximatingtheSmith-Watermanalgorithm,bututilizesdiverseh
euristicmethodstoraisespeed.BLASTandFASTAaswellutilizeslightlydifferentmethodstocalc
ulatestatisticalsignificance.OursoftwarehasutilizedFASTAthereforeallsoftwareonFASTAfor
matcouldnotseparatepartofmutationforsegmentofDNAandsegmentofprotein,onthatoursoftw
arewasadditionalpartsofmutationforproteinsandnucleotidesbybestqualitycolour. 
 
4. Conclusion 
ThepurposeoftheworkistoperformamutationanalysisofeachDNAsequencsfollowedbyc
omparisontotrackthepositionaswell,thestructureofthesequancesofDNAis4typesofbasesthatsy
mbolizebyfourletterA,C,GandT.thissoftwarecoluredallthebasesofDNAsequencesbydifferent
coloureachcolourindicatestospecialnucleotideasdeeppinkcolourtoG,goldtoC,lightskyblueto
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AandthecoraltoTthatpropertyofthissoftwaregivetheuserdetailsaboutthecontainofeachtypeofn
ucleotideafterthattranslatetheDNAtoproteinandcomparethemalsobymeansofthissoftware. 
Thiswillbemoreaccurate,alsosequenceofproteinissymbolizebyfourletterA,C,GandUan
deachthreesymbolizestooneaminoaciddependontheaminoacidcoden.alsointhisbioinformatics
toolgiveeachsymbolspecialcolourtoindicatethatfourdifferentcharacterslesstime,easytopredic
tthoseregionswhicharemutated.Thus,thesystemrunstoprogressqualityoftestingandprovidead
vanceefficiencybymeansofvariousmutationoperators.Computerizedmutationtestingisperfor
medwithoutmanualinterventin. 
InthebiologicalscienceanychangeinthestructureanyDNAsequenceallowtochangeinprot
einsequenceandthatmaybeappearabonormaltyinhumanbodythatcalledmutation. 
Inthisworkreslutofthissoftware,itissimpletounderstandingfromtheuser.ifcomparethisso
ftwarefromspeedandefficiencysides,ithashighefficiencyandmuchspeed. And on the 
otherhandthissoftwareisworkofflineandeasytodownloadonthewindowssystem. 
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